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WTRODUC TION 

The April  report  continues t o  u t i l i z e  the  current Airfran.e 011 drawing 
release as a k a s i s .  
t he  previous Airfran'e 011 weight, and incorporates t he  est ixated changes f o r  
the  LOR Piission Spacecraft. This format allows weight s t a tus  reporting con- 
s i s t a n t  with airfrariie re lease and continuous upiat ing of t he  e s t h a t e d  LOR 
changes. 

The current report  r e f l e c t s  a LOR spacecraft  increase of 4285 pounds 
a t  in jec t ion  and 5340 pounds a t  the injected spacecraft  condition less Ser- 
vice Module propeilant.  
on a Service Module propellant loading f o r  a spec i f ic  impulse of 313.0 sec. ,  
and AV budget of the  MSC Let te r  PE5-04-7P dated approximately il February 
15t4, Subject Contract N A S  5-15G, Velocity Budget, Target >,'eight an0 Kission 
Flans. The Lunar Excursion Kodule weight has increased 5C4C pounds t o  the  
29.500 pound control  weight , excluding crew. 

The current weight s t a t u s  sununarizes the  chandes from 

The current injected weight of 56216 pounds i s  based 

The rrajor changes i n  the  Command Module were due t o  increases i n  wiring 
based on current  calculat ions of airframe requirexents and a revis ion t o  the  
estimated wiring changes t o  the  W R  rrission, increase i n  Guidance and I'javig- 
a t ion  based on l a t e s t  Y J T  s ta tus ,  and an increase i n  the  crew survival  k i t  
based on CUI i-ent requirements. 

The ELajor changes An the S.er.-'ce Nodule were due t o  increases i n  wiring 
'cased on current calculat ions of airfran,e requiren;ents and a revision t o  the  
estimated wirin- changes t o  t he  LOR rdssion, and an increase i n  intermodular 
r ad ia to r  plunbin,;. required t o  connect the  enlarged rad ia tor  area. 

The major changes i n  the Launch &cape System were due t o  an increase i n  
s t ruc tu re  'cased on the  addition of the  Canard Abort Recovery Concept t o  re- 
place the tower f l a p  and upper plane separation, and an increase i n  b a l l a s t  
consis tent  with tk,e conbined Launch Escape and Command Module balance require- 
Kents. Tke LO3 Spacecraft Dimensional Diagram w i l l  be revised to r e f l e c t  t h i s  
change i n  fu tu re  reports .  

The m j o r  changes i n  the Adapter were due t o  increases i n  f r m e ,  r ings  
and separation provision based on a new rilethod of separation. 

The Earth Grbi ta l  Mission Weight Summary r e f l e c t s  a two s tage Booster-to- 
G r k i t  in jec t ion  without the  use of Service Module propulsion and i s  based on 
a complete Service Hodule loaded with 2425pounds o f  deorbi t  propellant.  The 
E a r t h  C r k i t  weight reported l imi t s  t he  o r b i t a l  a l t i t u d e  capabi l i ty  with the  
Saiurn I booster t o  5E.5 naut ica l  miles. To obtain the  100 naut ica l  mile 
o r b i t a l  a l t i t u d e  with the Saturn I booster requires  o f f  loading i t e m s  frorL 
t h e  Cormand Kodule and Service Nodule. 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODUU 

CURRENT AIRFRAME WEIGHT WTY CHANGB 

STRUCTURE (-8.0) 

Delete t h e  food stowage container provisions as t h i e  requirement 
is  accomplished i n  crew system design. -8.0 

GUIDANCE AND NAVIGATION (+18.0) 

Increase Guidance and Navigation System due t o  incorporation of 
MIT Weight Reports for December and January re f lec t ing  the  
following changes : +17.6 

Decrease i n  Coupling Display U n i t  based on 
ac tua l  i n  l i e u  of estimated weights. -2 .o 

Increase i n  Bellows Assembly based on ac tua l  
i n  lieu of estimated weights. M.9 

Increase i n  Optical Equipment based on calcu- 
l a t ed  i n  l i e u  of estimated weights. +2.9 

Decrease i n  Fi lm Cartridges, CDU Spare Box 
and Horizon Photometer based on revised 
estimates. -1.5 

Increase i n  Computer Spare Memory Tray. +I7 3 

Increase NAA cabling based on revised estimate. M.4 

cpm SPSTEMS (+55.0)  

Delete map and manual case assembly as t h i s  i t e m  is replaced by 
t h e  f l i g h t  k i t  carr ied i n  Useful Load. 

a foot res t  sp i r a to r  lnotor. 

-2.0 

Increase crew couch s t ruc ture  due t o  adding foot rest covers and 
+5.9 

+27 7 Transfer the following i t e m s  from Useful Load: 

Shoe Straps - Weightless Restraint  
Delivery Assembly -Water 
Umbilical Assembly - S u i t  
Hose Assembly - PLSS oxygen recharge 
Elec t r ica l  Umbilical - PGA 
Relief Receptacle - Crewman 

10 

+2 .o 
+l. 5 

+17 9 
+2.8 
+2.5 
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SID 62-99-26 



NORTH A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAh? MODULE 

CURRENT AIRFRAME WEIGHT EMPTY CHANCES 

CREW SETEMS (Cont'd.1 

Transfer window f i l t e r s  from e l e c t r i c a l  power system l ight ing.  

Decrease waste management system based on calculat ion of current 
drawings. 

Add a food storage container based on calculat ion of released 
drawings. 

ENVIRONMENTAL CONTROL 

Increase water-glycol c i r cu i t  due t o  adding a rad ia tor  control ler  
t o  provide automatic temperature control for the  Environmental 
Control System radiator  f l o w  valves. 

Increase water-glycol plumbing due t o  calculat ion of released 
drawings. 

Increase subcontractor common i t e m s  due t o  addition of test  points 
t o  the  ECS t o  permit check-out of individual components during 
system check-out. 

+3.8 

-0.4 

+20.0 

(+23.0) 

+5.6 

+4.3 

+2.6 

Add control provisions for the Service Module temperature control 
system which provides required heating and cooling t o  the Service 
Module Reaction Control System. 4-10.0 

Increase oxygen supply system due t o  adding an oxygen emergency 
f l o w  mode sensor t o  detect  excess oqgen  flow rate and provide 
actuating signal t o  warn crew of emergency condition. N . 2  

Increase water supply system due t o  adding a shut off valve at  
t h e  drinking water hose connection t o  permit replacement of 
hose assembly without the  loss of water. 4-0.3 

EARTH LANDING SYSTEE (-1.0) 

Decrease locat ion a ids  due t o  delet ing the  flashing l i g h t  as t h i s  
item i s  now a par t  of t he  survival k i t .  -1.0 

11 
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NORTH A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

CURRENT AIRFRAME WEIGH" PIPTT CHANGES 

I l B T R m A R O H  

Decrease P M  equiprent based on Collins1 Report r e f l ec t ing  ac tua l  
i n  l i e u  of calculated weights. 

Decrease instrumentation e l e c t r i c a l  provisions based on calculat ions 
of current airframe wiring diagrams. 

ELECTRICAL POWER 

Decrease lower equipment bay panel based on vendor r e p ~ r t s  on t h e  

Decrease ground power provisions due t o  re locat ing the  CSE DC power 
connector from the Command Module t o  t h e  Service Module t o  allow 
GSE DC power t o  main buses after closing Camand Module hatch. 

Add phase correcting capacitor t o  control  the  output requirement 

motor switches. 

of the inverters .  

Add an inver te r  bus se lec t ion  control  t o  the main power control  
panel t o  eliminate excessive power 1088 and voltage drop in 
input c i r c u i t  of Number 3 inver te r .  

Transfer window filters t o  Crew Systems a s  t h i s  group now controls  
t h e i r  function. 

Provide a sequencer system t o  perform separation of the  spacecraft 
from the  booster during normal spacecraft  - booster separation 
o r  a service propulsion system abort  s i tua t ion .  

Increase e l e c t r i c a l  provisions based on calculat ions of current 
airframe wiring diagrams. 

REACTION CONTROL 

Decrease engines based on Rocketdyne Statue Report r e f l ec t ing  weight 
reduction e f fo r t  reducing excess mater ia l  i n  valves and valve 
supports. 

Increase e l e c t r i c a l  provision based on calculat ions of current 
airframe wiring diagrams. 

(-37 0 

-0.6 

-36.4 

(+57.0 

-1.2 

-1.5 

+6.0 

+1.0 

-3.8 

+12.0 

+a. 5 

(-7.0) 

-9.6 

+2.6 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

I 

COMMAND MODULE 

CURRENT AIRFRAME WEIGHT EW'TY CHANGES 

COMMUNICATIONS 

Increase C-Band transponder due t o  adding beef-up f o r  f l a tnes s  
s igna l  conditioning and a temperature sensor per Collins '  s ta tus .  

Increase e l e c t r i c a l  provisions based on calculations of current 
airframe wiring diagrams. 

CONTROLS AND DISPLAYS 

Increase f l i g h t  d i rec tor  a t t i tude  indicator  due t o  providing 
a rear mounting per  Minneapolis-Honeywell s ta tus .  

Decrease de l t a  veloci ty  indicator due t o  de le t ing  the  ta i l -of f  
switch per  Mhneapolis-Honeywell s ta tus .  

Increase mounting panels due t o  removing the  chem-etch from 
Airframe 011 t o  provide design f l e x i b i l i t y .  

Increase Main Display Guidance and Navigation computer keyboard 
due t o  the  addition of spare re lays and p a r t i a l  ac tua l  weights 
re f lec ted  i n  MIT report .  

Add control  panel required for  t h e  Service Module temperature 
control system. 

Decrease lower equipment bay Guidance and Navigation navigator 
controls due t o  p a r t i a l  actual  weights re f lec ted  i n  MIT report .  

Decrease lower equipment bay Guidance and Navigation map and data  
viewfinder based on MIT report re f lec t ing  calculated i n  l i eu  of 
estimated weight. 

Increase lower equipment bay Guidance and Navigation computer 
keyboard due t o  the  addition of spare relays and p a r t i a l  ac tua l  
weights ref lected i n  MIT report. 

Decrease manual ro ta t iona l  control due t o  redesign per Minneapolis- 
Honeywell s ta tus .  

(+8.0) 

+2.0 

6.0 

(+20.0) 

N.9 

-0.1 

+5.6 

+4.5 

+3 .O 

-0.4 

-0.8 

+4.6 

-0.8 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

C N D  MODULE 

CURFENT AIRFRAME WEIGHT PlPTY CHANGES 

CONTROIS AND DISPLAYS (Cont Id. ) 

Increase caution and warning detec tor  based on l a t e s t  Autonetics 
estimate. 

Decrease e l e c t r i c a l  provisions based on calculat ion of current 
airframe wlring diagrams. 

+5.5 

-2.0 

TOTAL COMMAND MODULE CURRENT A I R F W  WEIGHT RPTY CHANGES 

14 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE 

CURRENT AIRFRAME USEFUL LOAD CHANGES 

CREW SYS'PEMS (+11.0> 

Increase constant wear garments due t o  changing the  un i t  weights 
from 1.0 pounds each t o  1.4 pounds eaoh and reducing the  quantity 
from 12 t o  9 per NASA Interface Meeting. W.6 

Transfer the  following i t e m  t o  weight empty C r e w  Systems: -27 7 

Shoe Straps - Weightless Restraint -2.0 
Deiivery Assembly - Water -1.5 
Umbilical Assembly - Sui t  -17 9 
Hose Assembly - P E S  Oxygen Recharge -2.8 
E lec t r i ca l  Umbilical - PGA -2.5 
Relief Receptacle - Crewman -1.0 

Add two flight k i t s  which replace t h e  map set, manual s e t ,  logbook, 
lapboard and map and manual case. +5.0 

Increase i n f l i g h t  maintenance tool  set based on calculation of current 
layout drawings. +2.5 

Increase medical equipment due t o  calculation of current released 
drawings f o r  t h e  medical storage required for t he  ear ly  airframes. +1.5 

Increase personal hygiene equipment due t o  calculat ion of current 
released drawings f o r  the  hygiene storage required f o r  the  early 
airframes . +4- 5 

Increase survival k i t  due t o  the following: +22.5 

Increase i n  container based on ac tua l  weights. 
Addition of locat ion dye based on NASA le t te r  

722.4 FA requiring location dye f o r  a 24 hour 

Addition of a t ransceiver  t o  replace SARAH Beacon 

Addition of l i f e  vests,  balloon kite and l i g h t  

Decrease i n  first a id  k i t  based on revised 

Xeduction of l i f e  rafts due t o  design refine- 
ment u t i l i z i n g  higher strength t o  weight 

+16.8 

capacity. +6.4 

based on current crew systems requirement. +8.2 

assembly per current survival k i t  requirements. +2.6 

estimate of requirements. -2.5 

material. -9.0 

SID 62-99-26 1 5  



N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

2 

COMMAND MODULE 

CURRENT AIRFRAME USEFUL LOAD CHANGES 

CREW SYSTEMS (Cont'd.1 

Increase personal commnrnication based on current calculat ion of 
released drawings. +2.1 

ENVIRONMEXTAL CONTROL (-9.0) 

Decrease l i thium hydroxide based on new CO2 rates using 2.12 pounds/ 
-/day i n  l i e u  of 2.30 paunds/man/day. -9.0 

TOTAL COMMAND MODULE CURFLENT USEFUL LOAD CHANGES 

16 

> 

+2.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

SERVICE MODULE 

CURRENT AIRFRAME WEIGHT EMPTY CHANGES 

STRUCTURE -- 
Increase Command Module t o  Service Module f a i r i n g  due t o  the  

addi t ion of an umbilical f a i r i n g  f o r  l a r g e r  umbilical  capacity. 

ENVIRONMEMTAL CONTROL 

Increase water glycol c i r c u i t  and common items due t o  the  
requirement t o  provide automatic temperature cont ro l  f o r  
the  Environmental Control System rad ia tor  f l a w  valves. 

Decrease space rad ia tors  due t o  calculat ion of two of t h e  four 
panels re f lec t ing  a reduction i n  area from t h a t  of previous 
layout s . 

Decrease water-glycol plumbing due t o  a change i n  tubing from 
steel t o  aluminum. 

Add Service Module temperature control  system t o  provide required 
heating and cooling t o  the  Service Module Reaction Control 
system. 

ELECTRICAL POWER 

Increase f u e l  c e l l  power pack per P r a t t  and Whitney s t a t u s  
r e f l ec t ing  minor weight changes. 

Increase intermodular r ad ia to r  plumbing due t o  addi t iona l  plumbing 
and valves required t o  connect t he  enlarged r ad ia to r  area in 
Bays I and I V  t o  accomplish deep space and lunar o r b i t  mission. 

Increase cryogenic olrygen tanks due t o  a change i n  tank membrane 
and taper  thickness based on new maximum stress ref lec ted  i n  
the  procurement specif icat ion.  

Decrease f u e l  c e l l  module s t ab i l i za t ion  webs due t o  calculat ion of 
current drawings. 

(+5.0) 

+5.0 

(+78.0) 

+2.9 

-2.1 

-2.8 

+80.0 

(+37.0) 

+ 03 

+16.2 

+8.4 

-0.9 

18 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

SERVICE MODULE- 

CURRENT AIRFRAME WEIGHT ElGTY CHANGES 

ELeCTRICAL POWER (Cont'd.) 

Increase the  GSE fly-away umbilical due t o  the  addition of t he  
GSE DC power connector which has been relocated from the  
Command Module t o  the  Service Module. 
made i n  compliance with NASA direct ion t o  enable GSE DC power 
t o  supply the  Coxnand Module and Service Module main buses 
w h i l e  on the  launch platform, after closing Command Module 
hatch and removing service tower. 

This change i s  being 

Increase e l e c t r i c a l  provisions based on calculat ions of current 
airframe wiring diagrams. 

INS T 3 W N T A T I  ON 

Decrease e l e c t r i c a l  provisions based on calculat ions of current 
airframe wiring diagrams. 

MAIN PROPUISION 

Increase e l e c t r i c a l  provisions based on calculat ions of current 
airframe diagrams. 

FEACTION CONTROL 

Decrease e l e c t r i c a l  provisions based on calculat ions of current 
airframe diagrams. 

COIMJNICATIONS 

Increase common u t i l i t y  e l e c t r i c a l  wiring based on calculat ions 
of current airframe diagrams. 

6 . 2  

+6.8 

(-42 0 

-42.0 

(+LO) 

+1.0 

(-1.0) 

-1.0 

( +12.0 ) 

+12.0 

TOTAL SERVICE MODULF: CURRENT AIRFRAME WEIGHT EMPTY CHANGES -0.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

LAUNCH ESCAPE SYSTEM 

WEIGHT STATUS 

ITEE 

Structure  

E lec t r i ca l  System 

Propulsion System 
Main Thrust 
J e t t i son  
Je t t i son  Motor 

S k i r t  
Pi tch Control 

Separation Provisions 

C/M Boost Prot.  Cover 

LE3 - NO BALLAST 

BALLAST 

TOTAL L.E .S . 

'REVIOUS 
FRM 011 
STATUS 
3-1-64 

~ 

1033 

102 

4767 
434 

92 
47 

49 

I____ 

65% 

646 

7170 

CHANGl3 
TO 

CURRENT 
AFRM 

+281 

-17 

-36 

--.- 
+228 

+lo2 

+330 

CURRENT 
RFRM OU 
WEIGHT 
4-1-64 

1314 

85 

4767 
434 

92 
47 

13 

6752 

748 

7500 

STIMATED 
CHANGES 

To 
LOR 

+l85 

+185 

-70 

+115 

-___ 

-- 

~~ ~ 

CURRENT 
LOR 

WEIGHT 
4-1-64 

13U 

85 

4767 
434 

92 
47 

13 

185 

6937 

678 

7615 

BASIS FOR CuRRENl 
LOR STATUS 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

LAUNCH SCAPE SYS'E31 

CURRENT A I R F W  CHANGES 

STRUCTURE 

Increase s t ruc tu re  due t o  the  addition of a Canard Abort 
Recovery System i n  l i e u  o f  t h e  tower f l a p  t o  o r i en t  t h e  
Launch Escape Vehicle i n  a heat shield forward a t t i t u d e  
p r i o r  t o  parachute deployment. 

SEPARATION PROVISIONS 

Decrease separation provisions as the  addition of t h e  Canard 
Recovery System i n  l i e u  of t h e  tower f l a p  eliminates the  
upper plane separation between the  tower s t ruc ture  and 
escape motor. 

ELECTRICAL POWER 

Decrease e l e c t r i c a l  power as t h e  addition of t h e  Canard Abort 
2ecovery System i n  l i e u  o f  t h e  tower f l a p  eliminates the  
upper plane separation between the tower s t ruc tu re  and escape 
motor which de le tes  t he  requirement f o r  an added sequencer and 
wiring. 

BALLAST 

Increase b a l l a s t  consistent with new combined Command Module and 
LE3 balance requirements about S ta t ion  1125 i n  l i e u  of 
S ta t ion  1116. 

(+281) 

+281 

( - 3 6 )  

-36 

(-17 1 

-17 

( +lo2 ) 

+462 

Decrease ba l l a s t  due t o  t h e  addition of t h e  Canard Abort Recovery 
System which i s  located i n  t h e  b a l l a s t  area and supplants ballast. -360 

TOTAL LAUNCH ESCAPE SYSTEX CUP?%NT AIRFRANE WEIGHT CHANGES +330 

21 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

~ 7 

CURRENTESTIMATED 
A P R M O U .  C H A M a  

WEIGHT TO 
4-1-64 LOR 

709 +2261 

20 +50 

+279 

1 885 +2590 
- I__ - 

156 

A D A P E  

WEIGHT STATUS 

CURRENT 
LOR 

WEIGHT 
4-1-64 

2970 

70 

435 

3475 
.__ __ - - 

ITEX 

St ruc ture  

E l e c t r i c a l  

Separation System 

TOTAL ADAPTER 

PREVIOUS CHANGE 
AFRM 011 To 

STATUS CURRENT 
3-1-64 AFRM 

709 

20 

156 

885 

22 

BASIS FOR CURREIOI: 
LOR STATUS 

SID 62-99-26 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND FODULE 

CURRENT ESTIMATED WEIGHT W T Y  CHANGES TO LOR 

STRUCTURE 

Eliminate the heat sh ie ld  substructure face sheet pads ( scar  
weight) provided on the  f i r s t  f e w  spacecrafts f o r  designs 
t h a t  were not consummated (strakes,  plugs vents, e tc .  ) . 

Analyze s t ruc ture  design i n  de t a i l  based on a refinement of 
loading conditions, as t h e  or iginal  design was  accomplished 
on an extremely t i g h t  schedule u t i l i z i n g  a minimum of loads 
and equipment information. 

Incorporate a boost protection cover over the Command Module 
nose t o  be je t t isoned with the Launch Escape System tower. 
This would allow the  ablative mater ia l  thickness on the  nose 
t o  be reduced. 

Reduce the  spacecraft  temperature c r i t e r i a  from 250°F t o  
200°F. 
mater ia l  can be removed for every degree reduction at 
start  of entry.  

A saving of approximately one pound of ab la t ive  

Refine secondary s t ruc ture  design by addi t ional  machining 
of extrusions u t i l i z e d  i n  coldplate closeouts,  a l t e rna te  
mater ia ls ,  and a reduction of supports f o r  s c i e n t i f i c  equipment. 

Reduce heat sh ie ld  window glass thickness 0.70 inch t o  0.55 
inch based on a more detailed t h e m 1  and s t ruc tu ra l  analysis.  

Add LEM docking provisions fo r  the LOR mission. 

Add lower equipment bay supports required f o r  food compartments 
which were accomplished on Airframe 011 by a food storage 
box designed by Crew Systems. 

Decrease umbilical  ins ta l la t ion  s t ruc ture  due t o  removing the  
added umbilical  required for  airframe instrumentation as the  
LOR wiring requirements have not been defined a t  t h i s  time. 

STABILIZATICN - Ah? COXTROL 

Remove a l l  elapsed time indicators p r io r  t o  f l i g h t .  

Utilized p a r t i a l  pot t ing i n  l o w  d i ss ipa t ion  ECA modules. 

(-63 1 

-26 

-LO 

-30 

-50 

-60 

-10 

+150 

+% 

-5 

(-22) 

-1 

-5 

23 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE 

CURRENT ESTIMATED WEIGHT EXPTY CHANGES TO LOR 

STABILIZATION AND CONTROL (Cont.) 

Reduce t o t a l  length of ECA package. Packages a re  presently 
designed t o  include growth capabi l i t i es .  

Delete multiple monitor relays i n  DC amplifiers.  

Decrease e l ec t r i ca l  wiring due t o  u t i l i z i n g  t h i n  w a l l  t e f l o n  
insulat ion where possible and reducing wire gage based on 
e l e c t r i c a l  load analysis. 

GUIDANCE AND NAVIGATION 

Decrease e l ec t r i ca l  wiring due t o  u t i l i z i n g  t h i n  wall t e f lon  
insulat ion where possible and reducing wire gage based on 
e l e c t r i c a l  load analysis. 

CREH SYSTEMS 

Decrease food storage boxes as the  design f o r  t he  LOR vehicle 
will be accomplished by the  secondary s t ruc ture  supports i n  
l i e u  of using a removable stowage as i s  used on Airframe 011 

EWIRONMENTAL CONTROL 

Ut i l ize  a combined tank wi th  separate compartments f o r  waste 
water and potable water. 

Delete re-entry backup oxygen system a s  the  LOR vehicle has 
the  requirement t o  carry one PUS which may be u t i l i z e d  for 
backup. 

-3 

-1 

-12 

( -8 )  

-20 

( -17 1 

-4 

-3 

Delete provisions for Service Module temperature control  system 
as the  requirements f o r  t h e  LOR vehicle have not been thoroughly 
defined at t h i s  time. -10 

INSTRUMENTATION (-326 ) 

Delete instrumentation required for f l i g h t  qual i f icat ion.  -30 5 

Decrease e l ec t r i ca l  wiring due t o  u t i l i z i n g  t h i n  w a l l  t e f lon  
insulat ion where possible,  reducing wire gage based on 
e l e c t r i c a l  load analysis and reducing i n s t m e n t a t i o n  wiring 
by u t i l i z ing  unshielded wire where possible.  

24 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INEWRMATION SYSTEMS DIVISION 

CONMAND MODULE 

CURRENT ESTIMATED WEIGHT EMPTY CHANGES TO LOR 

INSTRUMEXTATION (Cont .I 
Add Nuclear Radiation Detection required f o r  t he  lunar  vehicle 

that was previously assumed t o  be on Airframe 011. 

ELECTRICAL POWER 

Decrease umbilical due t o  deleting extra  umbilical added on 
ea r ly  airframes as the  LOR wiring requirements have not been 
defined a t  t h i s  t h e .  

Decrease e l e c t r i c a l  wiring due t o  u t i l i z i n g  t h i n  w a l l  t e f lon  
insulat ion where possible and reducing wire gage based on 
e l e c t r i c a l  load analysis.  

REACTION CONTROL 

Decrease e l e c t r i c a l  wiring due t o  u t i l i z i n g  t h i n  w a l l  t e f lon  
insu la t ion  where possible and reducing wire gage based on 
e l e c t r i c a l  load analysis. 

COMMUNICATIONS 

Decrease e l e c t r i c a l  wiring due t o  u t i l i z i n g  t h i n  wall t e f lon  
i n s t a l l a t i o n  where possible and reducing wire gage based on 
e l e c t r i c a l  load analysis.  

CONTROIS AND DISPLAYS 

Reduce weight of displays by u t i l i z i n g  lamps i n  l i e u  of t he  
barometric pressure indicator and by sharing cryogenic 
pressure and quantity readouts between the hydrogen and 
owgen requirements. 

Delete t he  self-test capabi l i ty  of the  SCS displays.  

Chem-etch mounting panels for t he  LOR vehicles t h a t  could not 
be accomplished due t o  schedule 3n Airframe 011. 

Delete present reaction J e t  solenoid power switching relays 
from t h e  SCS mode se l ec t  panel. 
and c i r c u i t  breakers f o r  reaction j e t  solenoid power control. 

U t i l i ze  a manual switch 

25 

2 
SID 62-99-26 

+17 

-u 

-20 

(-2) 

-2 

( -9 )  

-9 

(-24) 

-4 

-2 

-4 

-2 



N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE 

CURRENT ESTIFATED 'dEIGH'T EKPTY CHANGES TO LOR 

CONTROLS AND DISPLAYS (Continued) 

Replace r o l l  a t t i t u d e  e r r o r  needle servo drive with galvanometer 
movement. -1 

Add rendezvous radar panel required f o r  LOR mission. +13 

Delete console in te r face  connectors r e su l t i ng  i n  some complica- 
t i ons  i n  manufacturing and repa i r  of console. -9 

Decrease e l e c t r i c a l  wiring due t o  u t i l i z i n g  t h i n  wall teflon 
insu la t ion  where possible and reducing wire gage based on 
e l e c t r i c a l  load analysis.  -15 

Add Nuclear Radiation Displays required f o r  t h e  lunar vehicle t h a t  
was previously assumed t o  be on Airframe 011. +3 

Delete Service Module temperature control panel as t he  requirement 
f o r  t h e  LOR vehicle have not been thoroughly defined a t  t h i s  
time. -3 

TOTAL COWAND MODULE CURRENT FSTIYATED WEIGHT EMPTY CHANGES TO LOR -525 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND XODUL;E 

C-T ESTIMATED USEFUL LOAD CHANGES TO LOR 

- SCIENTIFIC EQUIPNENT 

Add s c i e n t i f i c  equipment based on current LCiI mission 
requirements. 

CREW sYsmE3 

Add one portable l i f e  support systen. to  the  LOR vehicle as 
the  requirement f o r  t h i s  s t i l l  ex is t s .  

Decrease hygiene and medical storage boxes based on redesign 
of container t h a t  can not be accomplished on Airframe 011. 

ENVIRONMENTAL CONTROL 

Delete re-entry oxygen required for  airframes t h a t  do not 
carry a portable l i f e  support system. 

+250 

(+36 1 

+42 

-6 

(-1) 

-1 

TOTAL COWAND ITODUIE CURRENT ESTIMTED USEFUL LOAD CHANGES TO LOR +285 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

SERVICE MODULE 

CURRENT ESTIMATED WEIGHT EMPTY CHANCES To LOR 

STRUCTW 

Add structural beef-up required to support the rendezvous 
radar equipment. 

Add structural provisions for supporting the high gain 
antenna, previously assumed to be on Airframe 011. 

Decrease umbilical installation structure due to removing 
the added fairing for the larger umbilical required for 
airframe instrumentation as the LOR wiring requirements have 
not been defined at this the. 

ENVIRONMENTAL CONTROL 

Delete Service Module temperature control system as the 
requirements for the LOR vehicle have not been thoroughly 
defined at this time. 

ELECTRICAL POWER 

Decrease umbilical due to deleting extra umbilical added on 
early airframes as the LOR wiring requirements have not 
been defined at this time. 

CO1;MUNICATIONS & RENDEZVOUS RADAR 

Add high gain antenna required for deep space communications. This 
item was previously assumed to be in Airframe 011. 

Add rendezvous radar equipment consistent with the LOR 
requirements. 

TOTAL SERYICE MODULE ESTzEclATED WEIGHT m T Y  CHANGES TO LOR 

28 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

LAUNCH ESCAPE SYSTEM 

CURRENT ESTIMATED WEIGHT CHANGES TO LOR 

STRUCTUF~ 

Add a boost heat sh ie ld  f o r  protection of t h e  forward 
compartment during boost heating. 
t h e  boost heat sh ie ld  reduces the  forward compartment 
heat sh ie ld  ab la t ive  thickness and l igh tens  t h e  
injected spacecraft  weight. 

The addi t ion of 

B A D S T  

Decrease b a l l a s t  consistent with current Command Module 
XES balance requirements. 

(4-185 

+185 

(-70) 

-70 

TCTAL L4UlTCH SCAPE SYS"E24 CLrRFLENT ESTIVATED WEIGHT CHANGES TO LOR +115 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ADAPTEFZ 

CURRENT ESTIMATED WElGHT CHANGES TO LOR 

U t i l i z e  the S-IV B Adapter consistent with the current LOR 
mission requirements i n  l i e u  of t he  S-IV Airframe 011 
Adapter. +2590 

NOTE: Increase LEM Adapter due t o  the  following changes: +75 

Decrease i n  honeycomb panels due t o  a 
decrease i n  core based on chan ing 
the  core depth from a tapered f1.5 t o  
2.5 inch) core t o  a constant (1.7 inch) 
core, an increase i n  face sheet thick- 
ness based on revised s t r e s s  inputs 
and the delet ion of closeouts a t  
ve r t i ca l  panel j o i n t s  between s t a t ion  
502.0 and 584.7. 

Increase i n  longerons a t  panel sp l ices ,  
based on l a t e s t  s t r e s s  inputs.  

Increase i n  frames and r ings due t o  
revising t h e  r ing  a t  S ta t ion  838 based 
on a new r ing design and revised separa- 
t i o n  method, increasing the r ing a t  
Stat ion 584.7 t o  incorporate a f i e l d  
sp l i ce  and provisions f o r  mounting the  
LEM and an increase i n  r ing a t  S ta t ion  
502 based on current load requirements. 

Decrease i n  LEM supports due t o  mounting 
LEM at r ing i n  l i e u  of panel. 

Decrease i n  insulat ion due t o  reducing 
the corkboard thickness from .08 t o  .Ol+ 
inch based on a reduction i n  tempera- 
tu re .  

Increase of separation system based on 
l a t e s t  layout drawings re f lec t ing  a 
revised system and an increase i n  back- 
up s t ructure  for the  shaped charges. 

a t tach  provisions. 
Increase i n  paint and miscellaneous 

30 
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-16 

-169 

+I47 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE end INFORMATION SYSTEMS DIVISION 

WEIGHT HISTORY COMMENTS 

LAUNCH ESCAPE SYSTEM 

The design goal established f o r  the LES i s  6,300 pounds, excluding ba l las t .  
T h i s  weight was  based on the  September 1962 s t a tus  weight of 6,600 pounds, 
including the  necessary b a l l a s t  t o  provide current ly  detennined aerodynamic 
s t a b i l i t y  t o  prevent tumbling, 

The or ig ina l  design goal of 5,900 pounds, as reported i n  t h e  June s t a tus ,  
SID 62-99-5, was based on an a t t i t ude  controlled configuration. 
configuration weight includes a pi tch motor and b a l l a s t  not included i n  the 
o r ig ina l  t a rge t  weight. 

The current 

COMMAND MODULE 

The design goal established f o r  t h e  Command Module is  8,500 pounds. 
estimated weight breakdown f o r  the design goal is  provided f o r  comparative 
purposes. 

A n  

The o r ig ina l  design goal weight of 8,340 pounds, as reported i n  the  June 
s t a t u s ,  SID 62-99-5, did not include the  proposed increases nor the  Category I 
reductions presented i n  the  July br ief ing and incorporated i n  the  July S ta tus  
Report. 

The design goal established f o r  the Service Module less usable propellant i s  
11,OOO pounds. 
f o r  comparative purposes. 
propellant f o r  t he  25,000 pound LEM, 

An estimated weight breakdown f o r  t h e  design goal i s  provided 
This configuration is  sized f o r  45,000 pounds usable 

The o r ig ina l  design goal weight of 8,595 f o r  t h e  burnout condition was based 
on lunar configuration sized f o r  31,000 pounds usable propellant.  

31 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

WEIGHT HISTORY 

COWAND MODULE 

ITEM 

Structure  

S tab i l iza t ion  & Control 

Guidance & Navigation 

Crew System 

Environmental Control 

Earth Landing System 

Ins t  m e n t a t i o n  

E lec t r i ca l  Power 

Reaction Control 

Comuni cat  ion 

Controls & Displays 

WEIGHT EMPTY 

Sc ien t i f i c  Equipment 

Crew 

S u i t s  & Personal Equipment 

Food & Containers 

Reaction Control Propellant 

Environmental Control Fluids -- 
GROSS WEIGHT 

3 2  

DESIGN 
GOAL 

3824 

181 

261 

530 

235 

610 

173 

390 

195 

330 

261 

6990 

2 50 

528 

304 

90 

210 

128 

8500 

. - _- . -- - 

"-- .- - - 

AUTHORIZED 
CHANGES 

+277 

+180 

-11 

+7 

+9 

~ -~ ~ 

DESIGN 
GOAL 

ADJUSTED 
4-1-64 

4101 

181 

441 

530 

224 

610 

180 

399 

195 

+33 363 

282 i +21 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE WEIGHT HISTORY 

WEIGHT EMPTY AUTHORIZED CHANGES 

( +277 1 STRUCTURE 

Change parachute a t tach  t o  a two l e g  configuration for  incor- 
poration of the  ~tTumbling Concept" a t  ear th  impact atten- 
uation. (CCA No. 93) +125 

Delete the extendable heat shield window covers and replace 
current windows with high temperature g lass  consisting of 
(3) p a r a l l e l  glass panes. (CCA No. 105) +2 

Add LEM docking provisions for  LOR. +150 

GUIDANCE & NAVIGATION (+180) 

Increase t h e  Guidance and Navigation per  recent weight report  
from MIT. 
b i l i t y  f o r  t h e  MIT design, the  weight changes i n  t h e i r  
Weight and Balance Report will be considered as authorized 

Since N U  does not have weight control  responsi- 

changes . +180 

ENVIRONMENTAL CONTROL ( -11 1 
Add a C02 sensor t o  t h e  ECS as a pa r t  of t he  ECS operational 

instrumentation. (CCA No.43) +2 

Add a surge tank t o  ECS and delete  entry oxygen su ply t o  provide 
ea r ly  mission emergency gas flows. (CCA No. 525 -7 

Deletion of regenerative hea t  exchanger from the  ECS h e a t  
exchanger package. (CCA No. 63) -7 

Decrease pressure s u i t  gas flow requirement f o r  vent i la t ion  
flow from 12 CFM t o  10 CF'M. (CCA No. 123) +1 

INSTRUMENTATION (17) 

Increase the  PCM output b i t  rate from 31,000 t o  51,200 bi t /sec.  
This change was or ig ina l ly  considered t o  have negligible 
weight a f f ec t  but h a s  henceforth been reported by Collins 
t o  cause a seven pound increase. (CCA No. 44) +7 

33 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE W!3IGHT HISTORY 

WEIGHT EKPTY AUTHORIZED CHANGES 

ELECTRICAL POWER (9) 

Add two ba t t e r i e s  t o  provide a source of power, separate from 
t h e  primary D.C. power, t o  i n i t i a t e  pyrotechnic devices. 
(CCA No. 28) +10 

Delete automatic LES tower e ject ion function from f l i g h t  sequencer 
for  normal missions. (CCA No. 91) -1 

COMMUNICATIONS (+33 1 
Add a spacecraft up-data l i n k  f o r  the purpose of providing 

current GOSS data within the  spacecraft  fo r  display and 
comparison w i t h  the  on-board computed data .  (CCA No. 54) +3 5 

Change the  present two speed data  storage t o  a three  speed 
machine t o  provide fast dump of data.  (CCA No. 59) -2 

CONTROLS & DISPLAYS (+=I 
Furnish and i n s t a l l  a clock t imer panel a t  t h e  navigation 

s t a t i o n  lower equipment bay. (CCA No. 84) +2 

Increase G & N navigation controls  coded t o  controls  and 
displays per MIT s t a tus .  +6 

Add rendezvous radar for LOR. +13 

TOTAL COMMAND NODULE WEIGl-!" EMPTY CHANGES 

34 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

C O W N D  MODULE WEIGH?.HISTORY 

USEFUL LOAD AUTHORIZED CHANGES 

SUITS & PERSONAL EQUIPMENT 

Change the following GFE (NASA) respons ib i l i ty  items : 

( - 8 )  

Increase personal radiation dosimeters per NASA 
Crew Systems Meeting Number 19, Action Item 
Number 6. +10 

+36 Increase P E S  per Hamilton Standard s t a tus .  

Delete i n i t i a l  charge water f o r  coolant, from 
PUS, as t h i s  i t e m  i s  now car r ied  i n  the  
potable water tank. -5 

Delete one P U S  consistent with requirements f o r  
LOR mission. -48 

Delete primary oxygen from remaining PES. -1 

TOTAL COWAND MODULE USEFUL LOAD CHANGES -8 

35 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INEWRMATION SYSTEMS DIVISION 

WEIGHT HISTCRY 

SERVICE YODULE 

ITEX 

Structure 

Environmental Control 

Instrumentation 

E l e c t r i c a l  Power 

Propulsion System 
Engine I n s t a l l a t i o n  
Propellant System 

Reaction Control 

Communications & Rendezvous Radar 

WEIGHT EMPTY 
I 

Usable RCS Propellant 
Usable Fuel Cel l  Reactants 
Environmental Control Fluids 
Pain Propulsion Helium 
b i n  Prop. Residuals 
Unueable RCS Propellant 
Unusable Fuel Cell Reactants 

BURNOUT WEIGHT 

Main Propellant 

GROSS WEIGHT 

DESIGN 
GOAL 

3203 

250 

100 

1203 

606 
2456 

737 

45 

8600 

611 
479 
193 
139 
900 
61 
17 

- 

~~ 

UTHORI ZED 
CHANGES 

+40 

+120 

+160 

__. 

+160 

----.--- 
+160 

DESIGN 
GOAL 

ADJUSTED 
4-1-64 

3243 

250 

100 

1203 

606 
2456 

737 

165 

8760 

611 
479 
193 
139 
900 
61 
17 

11160 

45000 

56160 

I_--_.-- 

- 

"_--- .-__. -_ - .. 
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NORTH A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

SERVICE MODULE WEIGHT HISTORY 

WEIGHT EXF’TY AUTHORIZED CHANGES 

STRUCTURF, 

Add s t r u c t u r a l  beef-up required t o  support t h e  rendeevous 
radar equipment. 

Add rendezvous radar equipment consis tent  wi th  t h e  IxlR 
requirements. 

TOTAL SERVICE MODULE WEIGHT PIPTT CHANGES 

37 

+40 

(+120 1 

+120 

+160 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

ITEE 

POTENTIAL WEIGHT CHANGES 

1 Add wiring f o r  control of f a n  heaters ir, l i e u  of 
hemispherical heaters in the supe rc r i t i ca l  storage j system. 

CCHMAND MODULE 

STABILIZATION & CONTROL 

U t i l i z e  magnesium in l i e u  of aluminum on ECA base 
p la tes .  

Change i n t e r n a l  package connectors from Amphenol t o  
Cannon based on recent connector optimization study. 

GUIDANCE & NAVIGATION 

Incorporate simplified G & N system f o r  Block I1 
vehicles. 

CREW s*TEMs 

Change i n  crew and metabolic c r i t e r i a  based on astronau' 
data and new NASA metabolic ra tes .  

Crew 
Food and Containers 

Decrease mission duration from UC days t o  9 days: 
Food and Containers 

ENVIRONMENTAL CONTROL SYSTEM 

Reduce l i thium hydroxide and container per change i n  
C r e w  and Metabolic c r i t e r i a  based on astronaut 
da ta  and new NASA metabolic r a t e s .  

Reduce quantity requirements o f  l i thium hydroxide due 
t o  mission duration decrease from 14 days t o  9 days. 

Add i n s t a l l a t i o n  control provisions f o r  t he  Service 
Module temperature control system. 

AIRFRAME 
011 

(-1 

(-1 

(+5 

1-5 

~~ 

LOR 
SPACECRAFT 

(-34 ) 

-25 

-9 

(-95) 

-95 

(-90) 

-49 
-12 

-29 

(+25 

-18 

+5 

-37 

+10 

38 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

POTENTIAL 'rJEIGHT CHANGES 

ITpl 

STRUCTUrn 

Increase ab la tor  consistent with current AVCO s ta tus .  
NAA i s  currently studying AVCO's abla tor  thicknesses 
and dens i t ies  versus new heating rates .  

Increase honeycomb bonding due t o  a change i n  adhesive 
bonding specif icat ion f o r  the Apollo spacecraft 
requiring increases i n  t h e  bonding thicknesses i n  the  
sp l ic ing  areas.  

Decrease ab la tor  due t o  adding a f u l l  boost protect ive 
coyer eliminating boost ablator  and adding thermal 
paint reducing en t ry  temperatures. 

Redesign forward apex t o  r e f l ec t  a f l a t  top forward 
heat shield cover. 

Redesign the  forward end inner s t ruc ture  t o  increase 
the  forward tunnel diameter and change t o  a single  
point a t tach  for t h e  ear th  landing system, 

Redesign crew compartment heat shield t o  improve Stat ion 

(25 pounds of t h i s  change is curren t l r  
43 frame design and t o  reduce the  quantity of hea t  
shield panels. 
incorporated i n t o  LOR vehicle. ) 

Redesign s ide  access hatch f o r  crew t r ans fe r  and 
design improvement. 

Redesign Launch Escape System attachment t o  t h e  forward 
(17 pounds f o r  tower w e l l  end of t h e  Command Module. 

f i t t i n g  redesign and 12  pounds f o r  extending 
longerons t o  improve loads.) 

Add micrometeoroid shielding required t o  protect  t he  
Command Module su f f i c i en t ly  during sporadic 
(omnidirectional) a c t i v i t y  t o  produce .9999 probabi l i t (  
of mission success. 

AIRFWZ 
011 

LOR 
SPACECRAFT 

(t-137) 

+I59 

+25 

-150 

-83 

-56 

-15 

-14 

-29 

+310 

39 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

POTENTIAL WEIGHT CHANGFS 

COMMAND MODULE 

ENVIRONMENTAL CONTIZOL SYSTEM ( Cont . ) 
Add 100 per  cent humidity design: 

S tab i l iza t ion  & Controls +18 
Guidance & Navigation +4 
Ins t  m e n t a t i o n  +8 
Elec t r i ca l  Power +9 
Communication 1-16 
Controls & Displays +lo 

UFLTH LANDING S Y S m  

Incorporate Block I1 configuration reducing main 
parachute design I 1 q t t  from 64 t o  45-50 llqll thereby 
reducing design limit load from 24K t o  1 8 K .  

ELECTRICAL POI.JER SYSTEN 

Increase e l e c t r i c a l  Command Module t o  Service Module 
umbilical consistent with po ten t i a l  intermodular 
wiring requirement. 

COMNUNI CATION 

Repackage PO! components 

Redesign S-Band and FM/F'M equipment t o  enable ground 
tracking of S/C during transmission of S-Band 
Frequency Modulation Modes and permit simultaneous 
transmission of PM and FM data. 

Decrease spares per r e l i a b i l i t y  s tud ies .  

Relocate VHF/2 KMC Antenna t o  t h e  Service Module. 

Add a t e l ep r in t e r  t o  provide d i r e c t  display readout 
from the  d i g i t a l  up-data l i nk .  

i 
I i 6 5  

; (-100) 

40 
SID 62-99-26 

9 

-100 

(+85 1 

+85 

( -24 1 
-18 

+I5 

-11 

-40 

+30 
__ 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

. 

POTENTIAL WEIGHT CHANGES 

C O l I A N D  KODVLF, 

ITM 
----. .-.- _.-,_- ~ -.- ._ I________ 

CCYTEOLS AND DISPLAYS -_- - 
Add control panel f o r  the  Service Module cryogenic 

fan heaters.  

Expand Caution and Wrning System. 

Add control  f o r  Service Module cryogenic fan heaters.  

SCIENTIFIC EQUIPIiENT 

;iemove from Lower Equipment Bay. 

Remove from 3ight  Hand Equipment Bay. 
- - . -_-- , -, -_--._---- _,._. ~ --_ _ _ _  . -I- -- I ,_  - -  

TCTAL POTENTIAL \KIGI!T CFANGES - COKFWND ITGDULE 

AIRFME 
011 

+1 

+l 

(-1 

LOR 
j PACE CRAFT 

(+13) 

+1 

+10 

+1 

(-170) 

-3 5 

-13 5 

-243 

w 
SID 62-99-26 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

POTENTIAL WEIGHT CHANGES 

SERVICE MODULE 

Increase honeycomb bonding due to a change in adhesive 
bonding specification for the Apollo spacecraft 
requiring increases in the bonding thicknesses in the 
splicing areas. 

Increase engine mount and backup structure due to engine 
stiffness requirements. 

Decrease basic structure and equipment supports due to 
modifications to save weight. 

Add micrometeoroid shielding required to protect the 
Service Module sufficiently during sporadic (omni- 
directional) activity to produce .9999 probability of 
mission success. 

WIRONKEXTAL CONTROL 

Addition of S/M temperature control system to provide 
required heating or cooling to the Xeaction Control 
System and Service Propulsion Systems. 

ELECTRICAL POWER 

Reduce H2 for 9 day mission in lieu of 14 day. 

Reduce 02 for  9 day mission in lieu of 14 day. 

Decrease fuel cell based on reductions under study of 
P & W utilizing a gas manifold, light weigkpump 
rotor, a redesigned glycol pump, and nickel clad ste 
electrode back-up plates. 

Increase electrical Command Module to Service Module 
umbilical consistent with potential intermodular 
wiring requirement. 

1 

42 

2 
SID 62-99-26 

LOR 
SPACECRAFT 

(+12 1 

4-92 

+2 5 

-200 

4-95 

(+230) 

+230 

( -117 

-12 

-192 

-32 

- 4 5  



NORTH A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

POTENTIAL WEIGHT CHANGES 

SERVICE MODULE 

ITEM 

3LECTRICAL POWER (Cont .l 
Add Service Module des t ruc t  system. 

Replace hemispherical heaters with fan heaters  i n  the  
cryogenics tanks. 

Increase 02 tank outer  s h e l l  and insu la t ion  per Beech 
s ta tus .  

?ROF'ULSION 

Add tank slosh ba f f l e s  o r  screens. 

Reduce SPS propellant tank gauge. 

Increase propellant tanks due t o  changing t o  the  
maximum tolerance i n  l i e u  of 60 per cent tolerance.  

Increase engines due t o  redesign of f u e l  and oxidizer  
valve per Aerojet report. 

REACTION CONTROL 

Increase engine weight per current Marquardt t e s t  model. 

Increase RCS engine support housing due t o  redesign t o  
accommodate increased dynamic loads. 

COMMUNICATIONS 

Relocate the  VHF/2KMC Antenna from t h e  Command Module 

~~ 

TOTAL POTENTIAL WEIGHT CHANGES - SERVICE M O D U  

43 

4 

AIRFRAME 
011 

+18 

+12 

(4 

+263 

LOR 
SPACECRAFT 

+so 

-11 

+15 

(+ut7 1 
+150 

-65 

+46 

+16 

(+30) 

+18 

+12 

(+40) 

+40 

SID 62-99-26 



NORTH A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

-95 

POTENTIAL WEIGHT CHANGES 

IAUNCH ESCAPE SPSTEM 

-95 

Reduce tower insulation based on redefined boost and 
re-entry heating rates and raising the titanium 
allowable temperature to 800OF. 

Add a fu l l  boost protective cover that will be jettisoned 
simultaneously with the US. 

TOTAL POTENTIAL WEIGHT CHANGES - LAUNCH ESCAPE SpS"EX 

IX)R '*gY I SPACECRAFT 

-95 1 +470 

SID 62-99-26 



N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE M d  INFORMATION SYSTEMS DIVISION 

POTEN!lT.AL WEIGHT CHANGES 

ADAPTER 

ITEB 

Increase honeycomb bonding due t o  a change i n  adhesive 
bonding specif icat ion for t h e  Apollo spacecraft 
requiring increases in t he  bonding thicknesses i n  the  
sp l ic ing  area. 

21, 22 January 1964, i n  wfiich MSFC has requested space 
a l loca t ion  and support off o f  SLA for e lec t ronic  equip- 
ment, estimated total m i g h t  360 pounds. 

Increase I S M  Adapter based on SID/GAEC Meeting No. 36, 

Electronic Equipment 
sUppOI%S 

+360 
+50 

~~ - 

TOTAL POT23J'ITAL WEIGHT CHANcrEs - ADAPTER 4-45 

LOR 
SPACECRAFT 

+200 

+410 

610 

45 

a 
SID 62-99-26 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

D E T A I L  WEIGHT STATDENT 

COWAND PCDULF; 

SWNARY 

ITEX 

WEIGHT EFPTY 

Structure 

Stabilization & Control 

Guidance & Navigation 

Crew Systems 

Environmental Control 

E a r t h  Landing System 

Instrumentation 

Electrical Power 

Reaction Control 

Communications 

Controls Pr Displays 

USEFUL LGAD 

Scientific Yquipment 

Crew Systems 

Fleaction Control 

Environmental Control 

G"nSS XEI GET 

CURRENT 
NXIGHT 
4-1-64 

e657 

4699 

226 

4 51  

422 

294 

704 

296 

5 56 

330 

3 60 

319 

1543 

2 50 

e82 

270 

1L1 

10200 

SID 62-97-20 
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N O R T H  A M E R I C A N  A V l A T l  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIWSTATEMENT 
COMMAND MODULE: 

STRUCTURE 
I 'la! 

STRUCTURE 
Inner Structure  

Forward Section 
Honeycomb 
Frames, Rings, Hatches 13 Mechanism 
F i t t i ngs  & Attachments 

Honeycomb Panel 
Longerons, Frames & Rings 
Windows, Hatches & Mechanism 
F i t t i ngs  & Attachments - H.S. 

Honeycomb Panel 
Ring & H.S. Attach 

Center Section 

A f t  Section 

Secondary Structure  
RH Equipment Bay & Coldplates 
LH Equipment Bay 
Fwd. LH Equipment Bay 
Fwd. RH Equipment Bay & Coldplates 
Main Display Panel.& Coldplates 
Lower Equipment Bay & Coldplates 
Aft Equipment Bay 
Craw Area 
Heat Shield Equipment Area 

Forward Section 
Heat Shield Substructure 

Honeycomb Panels & Closeouts 
Frames, Rings & Access. Doors 
F i t t ings ,  Attach & Mechanism 

Honeycomb Panels & Closeouts 
Frames and Rings 
Access Doors, Windows & Hatch Covers 
F i t t ings ,  Mechanism gt Attach. H.S. 
A i r  Vent 

A f t  Sect ion 
Honeycomb Panels & Closeouts 
Frames & Rings 
F i t t i ngs  & Attach H.S. 
Toroidal Assexbly 

Center Section 

Ablation Material 
Forward Section 
Center Section 
A f t  Sect ion 

Insulat ion 
Separation Provisions and At-schmen-s 
LEX Docking 

TOTAL STRUCTURE 

47 

m 

63 
57 
83 

196 
263 
104 
101 

110 
79 

109 
35 
5 1  

247 
114 
186 
134 

24 

3 50 
47 
84 
48 

CURRENT 
WEIGHT 
4-1-64 

(1056 
203 

664 

189 

(574)  
84 
80 
20 
19  
60 

200 
63 

5 
43 

( 1429 ) 
195 

705 

529 

( 1273 
116 
529 
628 

(195)  
( 2 2 )  
(150) 

4699 

SID 62-99-26 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT S T A ~ T  

COYNAND KODULE 

STABILIZATION AND CONTROL 

ITEM 

STABILIZATIOM AND CONTROL 

Lower Equipment Bay 
Rate Gyro Package 
Body Nounted Gyro Package 
Electronic Control Package - Pitch 
Electronic  Control Package - Roll 
Electronic Control Package - Yaw 
Electronic  Control Package - Auxiliary 
D i  splay/EMG ECA ?a ckage 

Spares - Lower Equipment Eiay 
Spare Gyro - BPAG (2)  
Spare Gyro - Rate 
Spare Plug-In Kodule 

E l e c t r i c a l  Provisions 
Wiring e t c  . 
SCS Power, Junction Eox 

TOTAL STABILIZATICN AND CONTRCL 

48 

CURRENT 
WEIGHT 
4-1-64 

(171.6 
7.5 

12.8 
28.3 
28.6 
28.9 
28.6 
36.7 

(14.5) 
2.0 

- 5  
12.0 

(39.9) 
39-3 
.6 

226 .o 

SID 62-99-26 



N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

GUIDANCE AND NAVIGATION 

Electronic Equipment 
I n e r t i a l  Measurement 
Navigation Base 
Computer & Spare Tray 
Computer Stored Spares 
Power Servo Assembly 
Coupling Display Unit 
Bellows Assembly 

DETAIL WEIGHT STATEXENT 

COMMAND MODULE 

GUIDANCE & NAVIGATION 

Optical  Equipment 
Sextant 
Telescope 
Optical  Base 
Optical  Eyepieces 

Coolant Hoses 

E lec t r i ca l  Provisions 
Cabling MIT 
Cabling NAA 

Loose Stored Items 
Film Cartridges ( 4 )  
Computer Loose Spares 
Power Servo Assembly Loose Spares 
CDU Spare Gear Bcx 
Spare Relay & Diode Module 
Eye Relief Eyepiece 
Horizon Photometer 

TOTAL GUIDANCE AND NAVIGATION 

49 

CURREMT 
WEIGHT 
4-1-64 

(269.8) 

27.2 
70.0 
25.0 
59.4 
14.5 
13.5 

60.2 

(48.7) 
14.6 

3.6 

13.8 
16.7 

(69.9) 
43.2 
26.7 

(61.6) 

34.6 
16.7 

2.5 
93 

1.5 

2.4 

3.6 
451.0 

SID 62-99-26 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEMENT 

COMMAND MODULE 

CREW SYSTEXS 

CREW SYSTEMS 

C r e w  Accessories 
Egress Accessories - Hatch 

C r e w  Couch/Seat & Restraint  System 
Pad Assembly Couch 
Harness Assembly - Restraint  
Restraint  Assembly - Rest S ta t ion  
Restraint  Assembly - Lower Equipment Bay 
Sandal - Weightless Restraint  
S t ruc ture  - Lock & Release 
S t ruc ture  - Support & Attenuation 

Window F i l t e r  Assemblies 

Food & Associated Quipment 
Shelf Assy. - Work/Food Preparation 
Food Storage Boxes 
Delivery Assy. - Water 

Waste Nanagement Systen? 

C r e w  Equipment 
Umbilical Assy 
Hose Assy - PIS3 02 Recharge 
E l e c t r i c a l  Umbilical - PGA 
Constant Wear Garment Stowage 

TOTAL CFEM SYSTEMS 

c u m  
WEIGHT 
4-1-64 

(3 .0)  
3 00 

(379.9) 
7.0 

12.0 
4.0 
2.0 
2.0 

265 9 
87.0 

(3.8)  

(2 .7 )  

(24.2) 
17.9 

2.8 
2.5 
1.0 

422.0 

SID 62-99-26 



N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL 'MEXGHT STATEEENT 

COMMAND MODULE 

ITEM 

ENVIR0NMNTJ.L CONTROL SYSTEE 

Pressure S u i t  Circuit  
Subcontractor Compressor, Heat Exchg., Val. & Cont. 
Ducting, Corn., Clamps, & Compr. Sel.  Sw. 
CO2 Sensor 

Water-Glycol Circuit  
Subcontractor Res., Evaporator, Pump, Val. & Cont . 
Water-Glycol 
Plumbing & Glycol Pump Sel .  Sw. 

Pressure & Temp. Control 
Subcontractor Heat Exchg., Blower, Val. & Cont. 
Ducting & Cabin Blower Sel .  Sw. 

Oxygen Supply System 
Subcontractor Val. & Cont. 
Plumbing 
m g e n  Surge Tank 

Water Supply System 
Subcontractor Potable & Waste Tanks 
Plumbing 

Subcontractor Common Items 
Brackets, Plumbing, Elect .  Wiring 
I n s t  rwnentat ion 

SKtD Common Items 
Nitrogen Purge System 
Supports 
E l e c t r i c a l  Provisions 
Manual Control - Push Pull 

Waste Management System 

CURRENT 
WEIGHT 
4-1-64 

(88.5) 
70.8 
1 5 * 7  

2.0 

(68.8) 
35.4 
1E.k 
15.0 

(19.1) 
16.7 

2.4 

(15.9) 
5.2 
3.5 
7.2 

(27.6) 
24.2 

3 04 

(27.5) 
13.0 
14.5 

(27.8) 
2.8 
11.6 

9.6 
3.6 

(18.8) 

TOTAL ENVIRONFENTAL CONTROL SYSTEM 

5 1  

294.0 

SID 62-99-26 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEMENT 

COMMAND K O D U  

EARTH LANDING SYSTETI 

ITEM 

EARTH LANDING SYSTEM 

Parachute System 
Drogue Chute System 
Main Cluster 
Disconnect Main Cluster 
P i l o t  Chute System 
Sequence Control 
Attach Provisions 

Location Aids 

Forward Heat Shield Eelease System 

Drogue Disconnect In s t a l l a t ion  

E l e c t r i c a l  Pyrotechnic I n i t i a t i o n  Provisions 

Crushable Honeycomb - Impact Attenuation 

TOTAL EARTH LANDING SYSTEN 

52 

CURRENT 
WEIGHT 
4-1-64 

(590.5) 
79.6 

426 7 
3.1 

30.6 
8.5 

42.0 

(5.3) 

(52.5) 

(40.1) 

704 0 

s I D  62-59-26 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

: 
DETAIL WEIGHT STATENENT 

INS TRWENT.4TION 

Eemote Equipment 
Sensors 
Nuclear Radiation Detection Provisions 
TV Camera 
TV Viewfinder 

Lower Equipment Bay 
PCM Unit No. 1 
PCII Unit No. 2 
Nuclear Radiation Detection Equipment 

Right Hand Bay Forward 
In f l igh t  Test System 

Comparators and Power Supply 

Switches 
Meter 
Chassis 
Harness 
Access Cable 

h P S  

E lec t r i ca l  Provisions 
In f l igh t  Test E lec t r i ca l  Provisions 
9ata Distribution Panel 
Instrumwitation E l e c t r i c a l  Provisions 

TOTAL INSTNJbENTATION 

( 5 8 . 1 )  
26.6 
21.1 
11.0 

16.5  
1.9 
1 . 5  
1.0 
$I .C 
4.1 
2.0 

296.0 

53 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEXLENT 

COMMAND MODULE 

ELECTRICAL POWER 

ELECTRICAL POWER 

Energy Source 
Battery - Re-Entry (2)  
Battery - Post Landing (1) 
Battery - Pyrotechnic - Ins t a l l a t ion  
Battery Vent System 

Power Conversion 
Inver te r  ( 3 )  & Control 
Battery Charger & Controls 

Power Distr ibut ion Rr Control 
D-C Power Panel Assy 
A-C Power Box Assy 
Battery Circuit  Breaker Panel 
Lower Equipment Bay Panel 
Terminal Distribution Panel (Fur) 
Circui t  Breaker Panel 
E lec t r i ca l  Transmission (Wiring, Connectors, 
Ground Power Provisions 
Power Control Panel Connectors 
Ins t a l l a t ion  Provisions 
Phase Correcting Capacitor 
Inver te r  Bus Select ion Control 

Cond., Sup.) 

E l e c t r i c a l  Common Ut i l i ty  
E lec t r i ca l  Transmission (Wiring, Conn., Cond., & Sup. ) 
Right Hand Circuit Breaker Panel 
Left Hand Circuit Breaker Panel 
Lighting 
Adapter Separation System 
LES Separation System 
Circui t  Uti l izat ion Package 
Sequencer 
Ins t a l l a t ion  Provisions 
C/M t o  S/l4 Separation System Wiring & Hardware 
SPS Elec t r ica l  Provisions - S/M 
RCS E lec t r i ca l  Provisions - S/M 
Eooster - S / C  Separation Sequencer 

Lighting Equipment 

TOTAL ELECTRICAL POWER 

54 

b 

CURRENT 
WEIGHT 
4-1-64 

(77.8) 
44.2 
22.1 
10.0 

1.5 

(121.0) 
117.0 

4.0 

(94.6) 
7.6 

10.5 
3.4 
4.2 
9.6 
4.7 

30.1 
4.5 
3 -0 

10.0 
6.0 
1.0 

(256.1) 
102.2 
17.1 
10.9 

2.5 
2.5. 

1 5 . 1  
6.3 

39.1 
15.8 

9.2 
19.3 
11.1 

5 -0 

556.0 

SID 62-99-26 



N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

REACTION CONTROL s y s m  

DETAIL WEIGHT STATE3TL;;MT 

COKMAND I!GDULE 

IWACTION CONTROL SYSTE37 

I TE;M 

Propellant System 

Oxidizer System 
Tanks & Fkpulsion Devices 
Plumbing, F i t t i ngs  g! Insulat ion 
Valves & Regulators 
Sensors 

Fuel System 
Tanks & Expulsion Devices 
Plumbing, F i t t i ngs  & Insulat ion 
Valves & Regulators 
Sensors 

Pressure System 
Tanks (4500 p s i )  
Plumbing, F i t t i n g s  & Insulat ion 
Valves & Regulators 
Sensors 

Engine System 
Engines 
Nozzle Extension 

E l e c t r i c a l  Provisions 

Dumping System 
Valves & Supports 
Controls & E l e c t r i c a l  Provisions 
Plumbing & Fi t t i ngs  
Miscellaneous 

TOTAL W C T I O N  COMTROL SYSTEK 

CURFLENT 
'@I GHT 
4-1-64 

(73.5) 

37.2 
15.C 

10.3 
.5 

11.4 

36.3 
14.1 
11.4 
10.3 

- 5  

(55 04) 
9.5 
4.8 
38.6 
2.5 

( 132.0 
90.0 
42.0 

(36.7) 

(32.L) 
13 .@ 
12.0 
c;n 

2.L 
/ * -  

330 .C 

55 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEMENT 

COMMAND MODULE 

COMMUNICATIONS 

ITEM 

COMMUNICATIONS 

Lower Bay 
C-Band Transponder 
Unified S-Band 
S-Band Power Amplifier 
VHF-FM Transmitter/HF Transceiver 
VHF AM Trans. - Rec/VHF Rec. Bea. 
Multiplexer 
Signal  Conditioner 
Recorder 
Audio Center 
Premodulation Processor 
Central Timing Equipment 
Up Data Link and Provisions 
VHF-HF Diplexer 
VHF-UHF Diplexer 
S-Band P.A. Spare Traveling Wave Tube 
S-Band P.A. Spare Power Supply 

VHF-HF Recovery Antenna & Transmission 
C-Band Antenna & Transmission 
2-KMC High Gain Antenna and Transmission 
VHF-2 KMC Omni Ant., Trans. & I n s t l .  Prov. 

Remote Equipment 

E lec t r i ca l  Provisions 
E lec t r i ca l  Wiring 
Data Distribution Panel 
coax 
Connectors 

Spares 

TOTAL COMMUNICATIONS 

56 

CURRENT 
WEIGHT 
4-1-64 

(241.3 1 
22.8 
30.9 
17.5 
15 -4 
15.1 
11.0 
40.0 
25 -4 

8.0 
14.2 
8.0 
24.0 
1.7 
1.5 
1.3 
4.5 

(57.3) 
11.4 
11.7 
4.4 

29.8 

(42.4) 
29.6 
1.5 
5.2 
6.1 

(19.0) 

360.0 

SID 62-99-26 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

ITEM 

DETAIL WEIWSTATEXENT 
COMMAND MODULE 

CONTROLS AND DISPLAYS 

MAIN DISPLAY PANEL 
Main Display Panel Control Stat ion 

SCS Mode Select  
Delta Velocity 
Fl ight  Director Atti tude Indicator 
Atti tude Se t  and Gimbal Position Display 
SPS Gimbal Actuator 
Entry Monitoring Indicator  
Launch Vehicle Ehergency Detection System C-1 
Master Caution and Abort Lt .  
IFTS Switch 
Barometric Indicator  Light 
Event Timer  
Mounting Panels 
Rendezvous Radar 

Main Display Panel Center Station 
Audio Panel 
Abort Light 
Reaction Control 
GMT Readout 
ECS Gages and Controls 
Crew Safety Controls 
High Gain Antenna Control 
G & N Computer Keybaord 
Radiation Displays 
Cryogenic 
Caution and Warning Display 
Mounting Panels 

Main Display Panel System Management S ta t ion  
Communications Control Panel  
Master Caution Lights 
Power Distr ibut ion 
Fuel Cells Controls 
Service Propulsion 
IFTS Switch 
Oxygen Warning 
Mounting Panels 

Main Display Panel RH Console 
Bus Switches 
Audio Panel 
Lighting Control 
Mounting Panels 

Main Display Panel LH Console 
Mission Sequence Controls 
Lighting Control 
Audio Panel 
SCS Power Control 
Mounting Panels 57 

TOTAL WIN DISPLAY PANEL (To be brought forward) 

CURREN'f 
WEIGHT 
4-1-64 

(59.6) 
3 = O  
3 0 1  

11.1 
4.8 

05 
15.0 
4.7 

03 
0 1  

.1 
1.5 
2.4 

13 .O 

(65.7) 
1.2 

.2 
11.2 

.8 
6.6 
1.6 
2.5 

19.5 
3 .O 
4.2 
4.8 

10.1 

(31.5) 
4.0 

.2 
6.1 
4.7 
8.9 
.1 
.1 

7.4 

(10.5) 
5 -7 
1.2 
1.6 
2.0 

(7.9) 
1.0 
1.6 
1.2 
2.2 
1.9 

SID 62-99-26 
175.2 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEKEXI' 

COMMAND MODULE 

CONTROIS AND DISPLAYS 

ITE24 

REMOTE EQUIPKENT 

Lower Equipment Bay 
Lighting Control Panel 
G & N Controls and Displays 

Map and Data Viewer  
Display and Control - Navigation 
Display and Control - Computer 

Left Hand Forward Equipment Bay 
Clock 
Event Timer 
Mounting Panel 

C r e w  Area Controls 
Manual Control - Rotation 
Manual Control - Translat ional  

Caution and Warning 
Detector 
Spares 

E l e c t r i c a l  Provisions 
E lec t r i ca l  Wiring 
SCS/G & N Display Junction Box 

TOTAL REMOTE EQUIPMENT 

TOTAL FAIN DISPLAY PANEL 

CURRENT 
WEIGHT 
4-1-64 

(51.4) 
1.2 
50.2 

7.7 
22.9 
19.6 

(3.0) 
.8 

2.0 
.2 

(17.5) 

8.4 
9.1 

(22.0) 
19.5 
2.5 

(49.9) 
49.2 
.7 

175 2 

TOTAL CONTROLS AND DISPLAYS 319 0 

SID 62-99-26 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEMENT 

COMMAND MODULE 

USEFUL LOAD 

ITEM 

CREW SETEMS 

Government Furnished Equipment 
Pressure Garment Assembly (3)  
Portable Life Support System (1) 
Garments - Constant Wear 
Biomedical Instrumentation 
Personal Radiation Dosimeters 
Thermal Coverall 
Crew (50, 70, 90 Percentile) 

Food and Associated Equipment 
Food 
Food Containers 
Food Mouthpiece - Personal 

Crew Accessories 
Flight Kit Assy. 
Light Assy. - Portable 
Tool Set - Inflight Maintenance 

Crew Equipment 
Belt Assembly - Inflight Maintenance 

Waste Management 

Medical Equipment 

Personal Hygiene Equipment 

Provisions Assembly - Crew Survival 

Personal Communications 

TOTAL CREW SYSTEM (To be brought forward) 

59 

1 

CURRENT 
WEIGHT 
4-1-64 

(672.6 
60.6 
42.0 
8.4 
2 *o 
11.8 
19.8 
528.0 

( 82.0) 
67.5 
12.5 
2.0 

(18.5) 
12.0 
3 *o 
3.5 

(1.0) 
1.0 

(12.1) 

882.0 

SID 62-99-26 



N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INEKIRMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEMENT 

COMMAND MODULE 

USEFUL LOAD 

ITEM 

REACTION CONTROL 

Usable Propellant 

Residual Propellant 
Trapped - System 
Mixture Ratio 
Expulsion Efficiency 
Loading Tolerance 

RCS Helium 

ENVIRONPXNTAL CONTROL 

L i t  h i m  Hydrofide 
Activated Charcoal 
Containers fo r  L i O H  & Charcoal 
Oxygen - Re-Entry 
Water-Earth Orbit Cooling &Drinking 
Water-Boost Cooling 
Water-Emergency Re-Entry Cooling 
Chemical Disinfect ant  

SCIENTIFIC EQUIPMENT 

CURRENT 
WEIGHT 
4 - 1 4  

225.0 

44.0 
30.8 

2-7  
7.8 
2.7 

1.0 

(l41.0) 

104.0 
3.8 
12.0 

3.7 
3.5 
4.0 
6.0 
4.0 

TOTAL This page 

TOTAL CRZM SYSTEM (Brought forward from Page 59) 

TOTAL USEFUL LOAD 

60 

661.0 

882.0 

1543 -0 

SID b2-99-26 



N O R T H  A M E R I C A N  AVIATION.  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATPLENT 

ITpi 

WEIGHT EW?T'Y 

s t ruc tu re  

Environmental Control 

Instrumentation 

E lec t r i ca l  Power 

Propulaion 

Reaction Control System 

Connrmnications 

Rendezvous Radar 

USEFUL LOAD 

Reaction Control 

E lec t r i ca l  Power 

Environmental Control 

Propulsion 

BURNOUT WRGHT 

MAIN PROPELLANT 

GROSS WEIGHT 

SERVICE MODULE 

SUMMARY 

CURRENT 
WEIGHT 
4-1-64 

(7785) 

2290 

90 

132 

u 2 6  

3064 

601 

62 

120 

83% 

503 

20% 

681 

l a 5  

37020 

4?03 5 

61 
SID 62-99-26 



N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEZGHT STATENEWT 

SEWICE NODUI;E 

STRUCTURE 

ITEN 

STRUCTURE 

Basic Body Structure  
Honeycomb Panels 
Frame and Rings 
Access Doors 
F i t t i n g s  and Attach P a r t s  
Radial Beams 
In t e rna l  Par t i t ions  
Forward Bulkhead 
A f t  Bulkhead 
RCS Panels 

Secondary Structure 
Tank Support Shelf 
Engine Support Structure  
Antenna Support Structure  
Aft Heat Shield 

Insu la t ion  

Separation Provisions and Attachments 

Fair ing - C/M t o  S/M 

His cellaneous 

TOTAL STRUCTURE 

CURRENT 
WEIGHT 
4-1-64 

(1616 ) 
561 

6 
15 
48 

373 
25 
161 
305 
122 

2290 

62 
SID 62-99-26 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFWRMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEMENT 

SERVICE MODULE 

ENVIRONMENTAL CONTROL SYSTEX 

ITpl 

ENVIRONKEZ'JTAL CONTROL SYSTEM 

Water-Glycol Circui t  
Subcontractor Valves & Controls 
Plumbing and Hardware 
Water - Glycol 
Space Radiator (Outer Skin) 

Water Supply System 
Plumbing and Hardware 

Oxygen Supply System 
Plumbing and Supports 

Common Items 

Wiring 
supports 

TOTAL ENVIRONMENTAL CONTROL SETEX 

63 
SID 62-99-26 

CURRENT 
WEIGH" 
4-1-64 

(76.2) 
10.5 
20.5 
10.0 
35.2 

(6.6) 
6.6 

(3.0) 
3.0 

(4.2) 
2.9 
1.3  

90.0 



N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

- DETAIL WEIGHT STATEKENT 

SERVICE HODUIE 

INS TRUME3TA "ION 

ITEN 

INSTRUMENTATION 

I n s t r u m e n t a t i o n  Sensors 

Electrical Provisions 

supports 

TOTAL INSTRUMENTATION 

CURRENT 
WEIGHT 
4-1-64 

(29.0) 



~ ~~ 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STAT'EIENT 

SERVICE MODULE 

ELECTRICAL POWER 

ITEM 

Fuel Cel l  Power System 
Fuel Cell Power Pack (Incl.  Mount Instrumentation) 
I n t e w o d d a r -  Radiator Plumbing 
Fuel Cell Module Mount Attach 
Fuel Cell H2 System 

Subcontractor Components 
Plumbing and Valves 

Fuel Cell  and ECS 02 System 
Subcontract or Components 
Plumbing and Valves and Supports 

Water Glycol - Fuel Cell Heat Transfer System 
Elect.  Wiring - Supercr i t ica l  Cas 
Space Radiator (Outer Skin) 
Fuel Cell Module S tab i l iza t ion  Webs 
Fuel Cell Plumbing Supports 
Valve Module Control Box (Cryogenic Gas) 

Power Distr ibut ion 
E lec t r i ca l  Transmission 
Power Distribution Box 

Elec t r i ca l  Common U t i l i t y  
E lec t r i ca l  Transmission 
Sequencer 
Adapter Separation System 
C/M t o  S/M Separation System 
Pyrotechnic I n i t i a t i o n  
Provisions 
LES Separation System Wiring & Hardware 

TOTAL ELECTRICAL POWER 

65 
SID 62-99-26 

CURRENT 
WEIGHT 
I+-1-64 

(1219 9 
738 9 
47.5 
1.1 

153 2 
5.5 

176.6 
31.7 
7.0 
3.7 
hQ.5 

2.9 
6.0 
5.3 

(89.5) 
58.7 
30.8 

(116.6) 
44.6 
28.0 
1.4 

12.5 
12.0 
10.7 
7.4 

1626.0 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEMENT 

SERVICE MODULE 

FAIN PROPULSION 

ITEM 

MAIN PROPULSION 

Propellant Sya terns 
Oxidizer System 

T&s & Doors 
S k i r t s  
Plumbing, F i t t i n g s  & Insulat ion 
Valves 
Quantity Indicat ion 
MFxture Ratio Control 
Supports - Plumbing & Equipment 
Retention Reservoir 

Fuel System 
Tanks &Doors 
S k i r t s  
Plumbing, F i t t i n g s  & Insulat ion 
Valves 
Quantity Indicat ion 
Supports - Plumbing & Equipment 
Retention Reservoir 

Pressure System 
Tanks (4.400 p s i )  
Tanka Supports 
Plumbing, F i t t i ngs  & Insu la t ion  
Valves, Regulators & Heat Exchanger 
Supports - Plumbing & Equipment 

Engine System 
Engine 
Closeouts - Throat t o  S/M 

Elec t r i ca l  Provisions 

C- 
WEIGHT 
4-1-64 

( 1395 0 
779.3 

557.0 
59.8 
53 *O 
4.5 

25.5 
U.0 
43.5 
22.0 

615.7 
458.0 

33.2 
42.0 
4.5 

25.5 
31.5 
21.0 

(712 .O) 
687.0 

25.0 

TOTAL MAIN PROPUZSION SYSTEM 3064. o 

66 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATERENT 

SERVICE MODULE 

REACTION CONTROL 

ITEM 

REACTION CONTROL SYSTEM 

Propellant Systems 
Oxidizer System 

Tanks & EKpulsion Devices 
Plumbing, F i t t i ngs  & Insulation 
Valves &Regulators 
Sensors 
supports 
Quantity Gaging 

Fuel System 
Tanka & Ekpulsion Devices 
Plwnbing, F i t t ings  & Insulation 
Valves & Regulators 
Sensors 
supports 
quantity Gaging 

Pressure System 
Tanks (4500 p s i )  
Plumbing, F i t t i ngs  & Insulation 
Valves & Regulators 
Sensors 
supports 

Engine System 
Engines 
Reflectors t Insulat ion 

S t ruc tura l  Provisions 

E lec t r i ca l  Provisions 

'TOTAL REACTION CONTROL S Y S W  

CURRENT 
WEIGHT 
4-1-64 

34.4 
8.5 

12.0 
3.0 

18.2 
19.0 

91.3 
31.6 

8.5 
12.0 
3.0 

18.2 
18.0 

67 
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(128.0 ? 
19.0 

6 .O 
76.0 
7.0 

20.0 

601.0 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEfr;ENT 

SERVICE KODULE 

COMMUNICATIONS & RENDEZVOUS RADm 

ITEN 

COMMUNICATIONS 

Remot e Equipment 
Gimbal - High Gain Antenna 
Earth Sensor - High Gain Antenna 
High Gain Antenna 
Locking Provisions - High Gain Antenna 
Boom - H i g h  Gain Antenna 

E lec t r i ca l  Provisions 
Wiring - Common U t i l i t y  
Coax & Connectors - High G a i n  Antenna 

supports 

- RENDEZVOUS RADAR 

Rendezvous Equipment 
Radar Package 
X-Band Dish  Ant., Trans. & Sup. 
Antenna Boom 
Antenna Actuation Mechanism 
Diplexe r 

Transponder Equipment 
Transponder 
X-Band Flush Mntd. Omni Ant. (3 )  
X-Band Trans. & Supports 
X-Band Power Divider 
Diplexer 

Supports & Cooling Provisions 
Rendezvous Equipment 
Transponder Equipment 

E lec t r i ca l  Provisions 
Rendezvous Equipment 
Transponder E@pment 

TOTAL COMMUNICATION & RENDEZVOUS RADAR 

CURRENT 
WEIGHT 
4-1-64 

(62.0) 

39.0 
12.2 
12.0 
4.8 
3 -0 
7.0 

22.0 
13 .O 
9.0 

1.0 

(120.0) 

69.8 
30.0 
17.8 
10.0 
10.0 
2.0 

28.6 
10.0 

12.6 
1.0 
2.0 

3 00 

15.6 
9.6 
6.0 

3.0 
3 00 

68 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

2 
DETAIL WEIGHT STATEMENT 

SERVICE MODULE 

USEFUL LOAD 

CURRENT 
WEIGHT 
4-1-64 

ITPI 

REACTION CONTROL 

BCS Propellant 
Usable 
Residual 

Trapped System 
Mixture Ratio 
Expulsion Efficiency 
Loading Tolerance 

RCS Helium 

835 00 
790.0 
45.0 

4.0 
9.0 
24.0 
8.0 

3 .o 

( 503 0) 

58.5 
46.0 

3.2 
4.7 
4.6 

377 0 
17.5 
U.0 

6.0 

u . 5  

ELECTRICAL POWER (Normal Mission) 

Hydrogen - Supercr i t ica l  Gas 
Usable (Electrochemlcal Incl .  Tolerance) 
Unusable (Residual & Instrument Error) 
Emergency Provisions 
Expended (Leakage & Purge ) 

Oxygen - Supercr i t ica l  Gas 
Usable (Electrochemical Incl .  Tolerance) 
Unusable (Residual 6. Instrument Error)  
Rnergency Provisions 
m e n d e d  (Leakage & Purge) 

EWIRONME3TAL CONTROL (Normal Mission) 
Oxygen - Supercr i t ica l  Gas 

Usable (Metabolic) 
Unusable (Residual & Instrument Error)  
Ehergency Provisians 
Expended (Leakage, LPI, PZSS, Repress. ) 

(208.0) 
208.0 

76.5 
9 .1  

25.3 
97.1 

( 681.0 ) 
99,o 

582.0 

PROPUEION 
Main Propulsion Helim 
Main Propellant Residuals 

Trapped - System 
Trapped - Engine 
Mixture Ratio Tolerance 
Loading Tolerance 

225 .O 
67.0 

100.0 
190.0 

TOTAL USEFUL LOAD (Less Main Propellant3 2230.0 

69 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEXENT 

LAUNCH ESCAPE SYSTEX 

SUMMARY 

ITEM 

LAUNCH ESCAPE SYSTEM 

Structure  

Tower Assy 
Escape gotor S k i r t  
Pi tch Motor Structure  
Nose Cone and Ballast Support 
Attaching Parts 
Tower Insulat ion 
S k i r t  Insulat ion 

Separation Provisions 

Ballast 

Propulsion 

Escape Motor 
J e t t i s o n  Motor 
J e t t i s o n  Motor S k i r t  
Pi tch Control Motor 

E l e c t r i c a l  Power 

C/N Boost Protection Cover 

TOTAL LAUNCH ESCAPE SYSTEM 

70 
SID 62-99-26 

CIJRRENT 
WEIGHT 
4-1-64 

301 
208 
560 
35 
14 

i r 6  
10 

( 5340 1 
4767 

434 
92 
47 



N O R T H  A M E R I C A N  AVIATION,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

D E T A I L  WEIGHT STATEFZNT 

ADAPTER 

ITEM 

ADAPTER 

S t ruc ture  

Basic Body Structure  
Honeycomb Panels 
Longerons 
Frames & Rings 
Access D o o r s  
F i t t i ngs  & Attachings Parts  

Secondary Structure  
m supports 

Insulat ion 

Separation Provisions & Attach 

Miscellaneous 

E l e c t r i c a l  Provisions 

TOT.4L ADAPTER 

S W A R Y  

CURRENT 
!.rlEIGHT 
4-1-64 

20 

218 

435 

80 

(70) 

3475 

n 
SID 62-99-26 
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